. A>,r. 2 005- 3:4« 866 74, 0075 " BEST AV^I^IlI COPY 

Docket No. 31896-70200 (^jfcLP 98133 PI) 

1 ! Patent 

AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions, and listings, of the claims in the application: 

Listing of Claims: 

1-49, (canceled) 

! 

i 

SO. (previously presented) A method for identifying compounds which inhibit N-type 

i 

inactivation of a voltage-gated ion channel, comprising: 

a) administering a compound to a modified host cell comprising: 

i) a first hybrid protein comprising a DNA-binding domain of a 
transcriptional activator in polypeptide linkage to either 1) an S4-S5 cytoplasmic loop of an a- 
subunit of a voltage-gated ion channel; or 2) an ammo-terminal inactivation re^on of an ion 
channel protein; 

ii) a second hybrid protein comprising an activation domain of a 
transcriptional activator in polypeptide linkage to said S4-S5 cytoplasmic loop if said DNA- 
binding domain is in polypeptide linkage to said amino-tenninal inactivation re)*ion or to said 
amino-terminal inactivation region if said DNA-binding domain is in polypeptide linkage to said 
S4-S5 cytoplasmic loop; and 

iii) a reporter gene whose transcription is dependent upon, the first hybrid 
protein and the second hybrid protein being bound to each other, thereby ^constituting a 
transcriptional activator; 

b) incubating the modified host cell for a suitable period; 

c) determining whether the administration of the compound inhibit x expression of 
the reporter gene; and 

d) identifying a compound which inhibits expression of the reporter gene as an 
inhibitor of N-type inactivation of said voltage-gated ion channel. 

5 1- (canceled) 
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52. (previously presented) A method for identifying an agent capable >f modulating 
inactivation of an ion channel, said method comprising detecting binding of a f \ it protein to a 
second protein in the presence or absence of a molecule of interest, wherein s< i first protein 
comprises an S4-S5 cytoplasmic loop of a voltage-gated ion channel, and said 
comprises an ammo-terminal inactivation region of an ion channel subunit, and 1 
protein binds to said second protein in the absence of said molecule of interest, 
said binding in the presence of said molecule of interest as compared to that inj|he absence of 
said molecule of interest is indicative that said molecule of interest is capable :6f modulating 
inactivation of said voltage-gated ion channel. ; 



econd protein 
in said first 
a decrease in 




S3, (previously presented) The method of claim 52, wherein said S4-S5 cytoplasmic loop 
is an S4-S5 cytoplasmic loop of a potassium channel a-subunit, and said *mino-terminal 
inactivation region is an ammo-terminal inactivation region of a potassium cttinnel a- or P- 
subunit. 



54. (previously presented) The method of claim 53, wherein said first irotein fiirther 
comprises a DNA-binding or transcription activation domain of a transcriptional activator, and 
said second protein further comprises: 

a DNA-binding domain if said first protein comprises the transcription activation 
domain of said transcriptional activator, or 

a transcription activation domain if said first protein comprises the DNA-binding 
domain of said transcriptional activator, • 
wherein binding of said first protein to said second protein forms a transcriptional activator. 



55. (previously presented) The method of claim 54, comprising expressing said first 
protein and said second protein in a host cell in the presence or absence of $2u d molecule of 
interest, wherein binding of said first protein to said second protein activates * <pression of a 
reporter gene in said host cell. 
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56. (previously presented) The method of claim 55, wherein said host cell 1 < yeast 

57. (previously presented) The method of claim 55, wherein said S4-S5 cy pplasmic loop 
is an S4-S5 cytoplasmic loop of a potassium channel a-subunit selected fr>m the group 
consisting of Kvl.l, KvL2, Kvl.3, Kvl.4, Kvl.5, Kvl.6 and Kv3.4, and said * mino-terminal 
inactivation region is an amino-terminal inactivation region of a potassium channel a- or P- 
subunit selected firom the group consisting of Kvpl, Kv01 .2, Kvpl .3, Kvp3, Kv3.4 , and Kvl .4. 

58. (previously presented) The method of claim 55, wherein said S4-S5 cy oplasmic loop 
is an S4-S5 cytoplasmic loop of potassium channel Kvl.l or Kvl.4, and said fl tnino-tciminaJ 
inactivation region is an amino-terminal inactivation region of potassium channel I '.vpl . 

59. (previously presented) The method of claim 55, wherein said first p btein consists 
essentially of said S4-S5 cytoplasmic loop and the DNA-binding or transcription activation 
domain of said transcriptional activator. 

60. (previously presented) The method of claim 55, wherein said S4-S5 cytoplasmic loop 
comprises SEQ ID NO:l or SEQ ID NO:2, and said amino-terminal inaoi nation region 
comprises SEQ ID NO:5 or SEQ ID NO:6. 

61. (previously presented) The method of claim 53, wherein said first .] <rotein further 
comprises a first polypeptide selected from a peptide binding pair, and said second protein 
further comprises a second polypeptide selected from said peptide binding pair , and wherein 
binding of the first polypeptide to the second polypeptide in a host cell is capable ■ »f producing a 
detectable event or a selectable phenotype in said cell. 

62. (previously presented) The method of claim 61, wherein said cell is yewt. 

63. (previously presented) The method of claim 61, wherein said S4-S5 cytoplasmic loop 
is an S4-S5 cytoplasmic loop of a potassium channel a-subunit selected ft*m the group 
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consisting of K.vl.1, Kvl.2, Kvl.3, Kvl.4, K.vl.5, Kvl.6 and Kv3.4, and said Hmino-taminal 
inactivation region is an ammo-terminal inactivation region of a potassium cl i (nncl a- or P- 
subunit selected from the group consisting of Kvp 1, Kv01 .2, Kvpl .3, Kvp3, Kv3, 1 • and Kvl.4. 

64. (previously presented) The method of claim 61, wherein said S4-S5 q bplasmic loop 

is an S4-S5 cytoplasmic loop of potassium channel Kvl l or KvL4, and said fetaino-tenninal 

inactivation region is an amino-terminal inactivation region of potassium channel tllvpi. 

I 

65. (previously presented) The method of claim 53, wherein one proteii ^selected from 
said first and second proteins further comprises a cell compartment localization < i imain capable 

of recruiting said one protein to a cell compartment of a host cell, and the other ^ totein selected 

* 

from said first and second proteins comprises an effector protein, and wherein • tecruitment of 
said one protein to the cell compartment and binding of said first protein to said^econd protein 
produce a detectable event or a selectable phenotype in said host cell. 

\ 

66. (previously presented) An agent identified according to claim 52, wh4 eio said agent 
inhibits binding between said S4-S5 cytoplasmic loop and said amino-termiii J inactivation 
region. 

67. (previously presented) A method for identifying an agent capable of i bodulating an 
interaction between an S4-S5 cytoplasmic loop of a potassium channel a-subunit ind an amino- 
terminal inactivation region of a potassium channel a- or p-subunit, said method a ^nprising: 

expressing a first protein and a second protein in a host cell, whibein said first 

protein comprises (1) said S4-S5 cytoplasmic loop and (2) a DNA-binding c J; transcription 

k J 

activation domain of a transcriptional activator, wherein said second protein conttriscs (1) said 
amino-terminal inactivation region and (2) a DNA-binding domain if said first prtjlbin comprises 
the transcription activation domain of said transcriptional activator or a transcrifpion activation 
domain if said first protein comprises the DNA-binding domain of said transcript} jnal activator, 
and wherein said S4-S5 cytoplasmic loop is capable of binding to said \ hino-teiminal 
inactivation region in the absence of a molecule of interest, and binding of said ijirst protein to 
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said second protein fonns a transcriptional activator capable of activating egression of a 
reporter gene in said host cell; 

contacting the molecule of interest with said host cell; and 
detecting any change in said expression of the reporter gene, j 
wherein a decrease in said expression is suggestive that the molecule of interest is capable of 
modulating the interaction between said S4-S5 cytoplasmic region and said ipiino-tenninal 
inactivation region. ; ' . 



I! 



68. (previously presented) A method for identifying an agent capable of ^odulating an 
interaction between an S4-S5 cytoplasmic loop of a potassium channel a-subunit Jftnd an amino- 
terminal inactivation region of a potassium channel a- or p-subunit, said method cjjinprising: 

expressing a first protein and a second protein in a host cell, wlj^cin said first 
protein comprises said S4-S5 cytoplasmic loop and a first polypeptide, and saidjjtecond protein 
comprises said amino-texminal inactivation region and a second polypeptide, an^ 1 wherein said 
S4-S5 cytoplasmic loop binds to said amino-terminal inactivation region in thjj absence of a 
molecule of interest, and interaction or close proximity between said first polypeptide and said 
second polypeptide is capable of producing a detectable event or a selectable phototype in said 
host cell; \\ 
contacting the molecule of interest with said host cell; and \ ] ' 

detecting any change in said detectable event or selectable phenotyjk 
wherein a change in said event or phenotypc is suggestive that the molecule of interest is capable 
of modulating the interaction between said S4-S5 cytoplasmic region and said ilmino-terminal 
inactivation region. - i ' 
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